Abstract. In this paper, we design a modeling analysis method around the wind turbine flow field. First ,a mathematical model of the cylinder coordinate system is proposed to describe the model of wind turbine flow field .The finite difference method and Newton iteration method are used to solve numerically, and the local convergence conditions are given to local convergence analysis of Newton iterative format. This condition not only gives the time step, space interval relations and parameters, but also provides a theoretical basis for the numerical solution of flow convergence of Newton's method for wind turbine. Simulation results show that the actual value of time step calculated in the direct decoupling method is larger than the theoretical value.
Introduction
The research on the theory of wind turbine belongs to the category of low-speed aerodynamics [1] [2] [3] .The diameter of large wind machine is larger, and the change of wind condition is more complicated in the natural environment [4] . Around the wind turbine flow field is compressible, three-dimensional unsteady viscous flow field, the mathematical model of which is composed of multiple variables which are unknown functions of nonlinear, partial differential equations of the unsteady definite solution problem [1, 5] . Currently, the domestic research on aerodynamic characteristics analysis of the wind turbine itself mainly reflected in two aspects: One is the blade optimization design [6] , and the second is wind generator system control, and energy conversion process; The wind turbine aerodynamic flow field simulation is mainly done in a certain degree of simplification for the mathematical model of wind turbine, and then using indirect coupled method for numerical solution [7] . Because of the difficulties of the convergence of this method and the slow pace of the convergence, using the direct coupling method in flow field numerical wind turbine issue is of great theoretical significance and application value [8] .
The research of this paper is without considering effects of blade tip and blade tip part and the characteristics of turbine airfoils under the premise of appropriate simplification. The wind turbine flow field of solving regional is regarded as cylindrical in shape from the dynamic rotating blades, and a mathematic model of the cylindrical coordinates is built on it. Limited difference method and Newton method of combined are applied to wind machine flow field numerical simulation. In this research ,Newton iterative format local convergence is theoretically analyzed, local convergence conditions are given to provide the theoretical basis for the selection of suitable space step, and the conditions of the local convergence of Newton iteration are verified through a numerical example. The solving area of air cylinder flow field around the wind turbine includes the entrance and exit parts(Eq.1), among 
The Definite Condition of Solution Area
among: The wind wheel radius is R 0 , Wind string length is C, α=arcsin 
Discrete Formats and Newton Iteration
As is shown in Fig. 1 of solving regional subdivision:
Backward differencing scheme in time derivative format of space derivative term using central difference scheme is introduced into Eq.1 at the moment, the node in the space . The discrete nonlinear equations format (Eq.3)of Eq.1 are as follows
By using Newton iterative method for solving Eq.8, Newton's format(Eq.4) 
Analysis of Local Convergence of Newton's Method
Local convergence analysis is one of the important criteria for judging a numerical method. 
Then get the Newton iteration (Eq.5)of ( ) 0 That is, when the time step τ meets:
is strictly diagonally dominant in the line l+1. Similarly, when time step τ meets ) hh≠0. In summary, according to the lemma, Newton iterative scheme (9) are local second-order convergence.
Numerical Experiment
In order to verify the validity of the condition and viability of local convergence of Newton's method according to the paper. 
Conclusions
(1)Wind turbine flow field under unsteady nonlinear partial differential equations boundary value problems is established based on the cylindrical shape and leaf dynamics of rotating, cylindrical coordinate system. (2)Combine the finite difference method with Newton's method for numerical solution, giving the finite difference method for discrete format with the Newton iteration. (3)To analyze the local convergence of the Newton iteration in theory, giving local convergence conditions which give the time step and space interval relations and parameters, and provide theoretical basis for selecting the appropriate time step. (4) The local convergence of Newton iteration criteria is verified through a numerical example, which also show that actual time τ value is larger than the theoretical value.
